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(57) [Claim (s)] 
[Claim 1 J 

With compressed spray photoresist in wafer spin coating 
system which coating isdone in wafer , 

spin coating part which has first controller which outputs 
pumping operation command of photoresist in order controls 
drive of rotary device where theaforementioned wafer is 
mounted, to do spin coating and, 

When aforementioned pumping operation command is 
received, outputting valve open/close signal in order outputs 
pumping operation start signal , to control the gas supply , 
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pumping section which has second controller which in order 
itpressurizes to discharge photoresist inside specified canister 
supplies gas of outside inside aforementioned canister and, 

When with aforementioned pumping operation start signal 
and theaforementioned valve open/close signal during spin 
coating operating, from aforementioned pumping section 
aforementioned photoresist is not supplied inside 
theaforementioned spin coating part , abnormal state is 
perceived from pumping start signal and the valve open/close 
signal , wafer spin coating system . which possesses 
photoresist spray check function which designates that ithas 
sensor which discontinues spin coating operation by 
outputting the control signal regarding aforementioned 
abnormal state as feature 

[Claim 2 ] 

As for aforementioned first controller , when control 
regarding theaforementioned abnormal state is received way 
command of pumping operationdiscontinuance is given to 
aforementioned pumping section, configuration wafer spin 
coating system . which possesses photoresist spray check 
function which is stated in the Claim 1 which designates that 
it is done as feature 

[Claim 3 ] 

As for aforementioned sensor, 

When aforementioned pumping operation start signal is 
received, when the first switching part and aforementioned 
valve open/close signal which Switch are done arereceived, 
Switch second switching part which is done and, and, 

wafer spin coating system , which possesses photoresist spray 
check function which is stated in the Claim 1 which 
designates that it has third switching part where 
aforementioned first switching part and aforementioned 
second switching part with series array coupling are donein 
drive edge, become switching state of aforementioned 1 st and 
2nd switching part , the linkage do and output aforementioned 
control signal as feature 

[Claim 4 ] 

With working state of aforementioned pumping section, 
receiving theaforementioned pumping operation start signal , 
although aforementioned first switching part makes on 
receiving aforementioned control signal because 
theaforementioned second switching part closes valve , way it 
makes on , the configuration wafer spin coating system . 
which possesses photoresist spray check function which is 
stated in Claim 3 which designates thing which is done as 
feature 

[Claim 5 ] 
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As for aforementioned first switch and second switch , 
capacitor , reverse current prevention diode and relay being 
arranged in parallel , configuration wafer spin coating 
system . which possesses the photoresist spray check function 
which is stated in Claim 3 which designates that itis done as 
feature 

[Claim 6 ] 

As for aforementioned third switch wafer spin coating 
system . which possesses photoresist spray check function 
which is stated in Claim 3 which designates that it is a relay 
as feature 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention, it regards wafer spin coating system which 
possesses photoresist spray check function,compared to 
pumping state of photoresist normally check it does, to 
details, whenaforementioned pumping correct normally being 
accomplished,discontinuing operation of spin coating , it 
regards wafer spin coating system whichpossesses photoresist 
spray check function which occurrence of deficiency wafer 
prevention is done. 

[0002] 

[Prior Art ] 

Generally wafer , until it becomes semiconductor device , 
means to pass the various chemical and mechanical treatment 
step, namely oxidation , scattering , ion implantation , 
photographic etching , metalation and test step to iterative . 

[0003] 

In step which description above is done, it is included as 
preprocessing where coating step of photoresist forms 
masking pattern on wafer . 

Usually, with semiconductor device manufacturing step , 
photoresist which includes photosensitive resin 
whichdesignates poly vinyl silicon as main component is 
used. 

photoresist is done, after usually with spin coating system on 
wafer coating being done in thin film , as for aforementioned 
wafer exposure and development . 

After that, making use of masking pattern which is formed by 
theabove-mentioned step , etching or ion implantation step is 
done. 

thickness of aforementioned lamella , has an influence on 
content , and final spin velocity and acceleration etc of 
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viscosity coefficient , polymer of photoresist . 
[0004] 

Above-mentioned way, solution of photoresist with spin 
system the coating is done generally on wafer . 

When spin ends, approximately 80 - 90% of solvent which 
isinclnded in photoresist evaporates, lamella which coating is 
donealmost becomes dry state on wafer . 

After lamella dries completely, succeeding step is continued. 
[0005] 

Above-mentioned way, on wafer spin coating is done 
conventional system which, has been shown photoresist in 
Figure 3 , 

[0006] 

conventional wafer spin coating system ? 2 portion , namely 
photoresist pumping section can divide the photoresist with 
into spin coating part 1 2 which spin coating is done on 10 
which with the pump it carries or carries out, or and wafer . 

[0007] 

pumping section 10 has canister 14, to outside of plurality 
passes by valve (20 and 22) from canister (16 and 1 8) which 
accommodates photoresist which the coupling is done and in 
order for photoresist to be supplied to canister 
14,conftguration is done, as for influx of photoresist to inside 
canister 14,discharging air via pipe where valve 24 is 
installed, internal pressure of canister 14 is done by fact that it 
decreases, 

[0008] 

And, pumping section 10 is done, photoresist passing by 
valve 26 from the container 14, in order to be supplied to spin 
coating part 12, configuration , pump powerfor photoresist 
supply is done in order to be supplied by pressurizationof 
nitrogen gas (N<sub>2</sub> ), configuration . 

Namely, with state which other valve (20, 22 and 24) has 
closed, when the photoresist of interior is pressurized by 
flowing to inside canister 14 via valve 28, photoresist being 
discharged to spin coating part 12 via valve 26, the spray is 
done nitrogen gas on wafer . 

[0009] 

And, controller 30 is done in order in order to supply 
photoresist and the nitrogen gas inside canister 14 of pumping 
section 10, to control opening andclosing each valve (20, 22, 
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24, 26 and 28), configuration . 
[0010] 

On one hand, spin coating part 12 is done in order to do spin 
coating rotary driving device 34 where wafer is mounted by 
control of controller 32 turning, by the spray doing photoresist 
which on wafer which turns is supplied from pumping 
section, configuration . 

[0011] 

Therefore, until recently, when it can give to controller 32 of 
spin coating part 12 spin coating command , controller 32 
controlling rotary driving device 34, wafer which is 
mountedwith one layer unit turning, had outputted pumping 
operation command to the controller 30 of pumping section 
10. 

[0012] 

After that, controller 30 of pumping section 10 as valve (20, 
22 and 24) is closed,opens valve (26 and 28). 

At time of this , above-mentioned way nitrogen gas flows 
inorder to pressurize photoresist inside canister 14, photoresist 
which waspressurized being supplied by spin coating part 12, 
spray is done on the wafer . 

[0013] 

But, conventional wafer spin coating system outputting 
pumping operation command to of pumping section 10 
photoresist without check doing whether or not which spray is 
done on wafer , did coating of wafer with spin coating part 12. 



Therefore, pumping of photoresist correct normally did not 
operatewith error of system , when photoresist spray it is not 
doneon wafer , wafer coating step was done without check 
doing state . 

[0014] 

photoresist do spray , wafer which passes wafer coating step 
becomes the state of coating deficiency , continuing step 
where wafer of state a this way follows, deficiency of 
semiconductor device happens by fact thatit passes. 

Furthermore, when in wafer which is thrown to continuous 
photoresist without spray being done spin coating operation is 
done in continuous , the deficiency wafer of large amount 
occurs. 
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[0015] 

Above-mentioned way, with conventional wafer spin coating 
system , it is not possible to remove spray deficiency which 
occurs in photoresist jet process there was a problem that 
decrease of quality and decrease of yield happen with 
deficiency wafer . 

[0016] 

[Problems to be Solved by the Invention ] 

objective of this invention , when on wafer fault generates in 
the pumping in order spray to do photoresist , discontinuing 
operation, isto offer wafer spin coating system which 
possesses, photoresist spray check function in order toprevent 
defect occurrence of wafer . 

[0017] 

[Means to Solve the Problems ] 

In order to achieve aforementioned objective , spin coating 
part which has first controller which outputs pumping 
operation command of photoresist in order wafer spin coating 
system possessing photoresist spray check function with the 
this invention , controls drive of rotary device where 
aforementioned wafer is mounted with compressed spray 
photoresist in wafer spin coating system which the coating is 
done in wafer a to do spin coating and, When aforementioned 
pumping operation command is received, outputting valve 
open/close signal in order outputs pumping operation start 
signal , to control the gas supply , with pumping section and 
aforementioned pumping operation start signal and 
aforementioned valve open/close signal which have second 
controller which in orderit pressurizes to discharge photoresist 
inside specified canister supplies the gas of outside inside 
aforementioned canister during spin coating operating, When 
from aforementioned pumping section aforementioned 
photoresist isnot supplied inside aforementioned spin coating 
part P you perceive abnormal state .having sensor which 
discontinues spin coating operation by outputting the control 
signal regarding aforementioned abnormal state you become. 

[0018] 

It is desirable and, as for aforementioned first controller , 
when control signal regarding aforementioned abnormal state 
is received in order to give the command of pumping 
operation discontinuance to aforementioned pumping section, 
configuration to be done. 

[0019] 

And, as for aforementioned sensor, when aforementioned 
pumping operation start signal is received, when first 
switching part and aforementioned valve open/close signal 
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which Switch are done are received, second switching part 
which Switch is done and, and, aforementioned first switching 
part and second switching part with the series array coupling 
being done in drive edge, becoming switching state of 
theaforementioned 1 st and 2nd switching part , linkage doing 
and having third switching part whichoutputs aforementioned 
control signal it becomes. 

[0020] 

Here, receiving aforementioned pumping operation start 
signal in working state of aforementioned pumping section, 
although aforementioned first switch makes on receiving 
aforementioned control signal because theaforementioned 
second switch closes valve , in order to make on , the 
configuration it is desirable to be done. 

[0021] 

And, as for aforementioned first switch and second switch , 
capacitor , reverse current prevention diode and the relay are 
arranged in parallel , aforementioned third switch 
configuration isdone with relay . 

[0022] 

In addition, when perception signal from aforementioned 
sensorregarding aforementioned abnormal state is received 
furthermore it has the alarm means which gives out alarm . 

[0023] 

[Embodiment of the Invention j 

When Figure I is referred to, with this invention as for 
Working Example , the container (40 and 42) of plurality 
where photoresist is accommodated pumping section 44 
which coupling is done, configuration is done from spin 
coating part 46 and sensor 68. 

[0024] 

pumping section 44 provides canister 50 for interior . 

And, canister 50 container of outside (40 and 42) with 
coupling is done via pipe where valve (52 and 54) is installed, 
in order for air discharge for offering supply capability of 
photoresist to be donevia pipe where valve 56 is installed, 
configuration is done. 

And, canister 50 of pumping section 44 is done, is done in 
order for the nitrogen gas to flow via pipe where valve 58 is 
installed, configuration inorder to supply photoresist to spin 
coating part 46 via pipe where in addition valve 60 is 
installed, configuration . 

[0025] 

Opening and closing each valve (52, 54, 56, 58 and 60) is 
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controlled with controller 62, inorder for pumping section 44 
to be operated with that, configuration isdone. 

[0026] 

On one hand; spin coating part 46 with control of controller 
64, turns with state where rotary driving device 66 mounts 
wafer , in order spray to be done on the wafer where 
photoresist which is supplied from pumping section 44 
turns^configuration is done. 

[0027] 

And, controller 64 of spin coating part 46 to be done, while 
controlling theoperation of rotary driving device 66 for spin 
coating , in order to give pumping operation command to 
controller 62 of pumping section 44, configuration , as for 
controller 62 of pumping section 44, When pumping 
operation command is received, in order to input the valve 
open/close signal B and pumping operation start signal A in 
order to open and close the valve 58 into respective sensor 68, 
configuration it is done. 

Sensor 68 is done logic union doing valve open/close signal B 
and pumping operation start signal A which are inputted, in 
order to input control signal C regarding the whether or not 
where pumping is done accurately into controller 64 ? 
configuration . 

[0028] 

And, sensor 68, as shown in Figure 2 , linkage being done in 
the relay 70, and receive valve open/close signal B relay 72, 
and relay (70 and 72) which receive pumping operation start 
signal A configuration is done from relay 74 whichoutputs 
control signal C. 

[0029] 

pumping operation start signal A and valve open/close signal 
B of relay (70 and 72), capacitor for smooth (CI, C2 ) and, 
diode (Dl, D2 ) for backflow prevention configuration are 
done in the input side which imparting is done, when relay 
(70 and 72) makes on state , inorder voltage Vcc in order to 
drive relay 74 imparting to be done in resistor (Rl ), 
configuration are done. 

[0030] 

Therefore, worker operating controller 64, when in order spin 
coating todo photoresist film quality, operation portion (It is 
not illustrated. ) is operated on wafer f controller 64 the rotary 
driving device 66 which mounts wafer turning, gives pumping 
operation command to controller 62 of pumping section 44. 
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[0031] 

valve 58 of pumping section 44 is opened in order to supply 
photoresist of interior of canister 50 to spin coating part 46, in 
order to be closed for thesupply discontinuance to spin 
coating part 46 of photoresist , is controlled. 

When opening and closing control of valve 58 a this way is 
decided by imparting state of the valve open/close signal B, 
valve 58 opens, when nitrogen flows in interior of canister 50 
and photoresist of interior of canister 50 is pressurized and 
isdischarged by spin coating part 46, can close valve 58, At 
time of this also valve 60 to be closed together, becausethere 
is not a nitrogen inlet to interior of canister 50, discharge to 
spin coating part 46 of photoresist does not occur. 

[0032] 

controller 62 of pumping section 44, when pumping operation 
command isreceived, outputting control signal , opens valve 
58 and valve 60. 

When you can open valve 58, nitrogen gas flowing into 
interior of the canister 50, photoresist which is accommodated 
in interior is pressurized,photoresist and is supplied by spin 
coating part 46 via pipe where valve 60 is installed with 
aforementioned pressure as pump power spray isdone in 
wafer . 

[0033] 

On one hand, valve open/close signal B and pumping 
operation start signal A in order to openand close valve 58 
imparting it does controller 62, in sensor 68, 

It is a logic signal of high /row state where pumping operation 
signal , when the pumping operation command is received, 
linkage is done from controller 62 and is outputted. 

[0034] 

relay (70 and 72), when signal of high level imparting is done 
in the input edge , makes on state , relay 74 when signal of 
row level the imparting is done in input edge 7 makes on 
state . 

[0035] 

When normal pumping operation is done, in sensor 68 
pumping operation start signal A and valve open/close signal 
B which imparting are done imparting are done in the high 
state . 

Therefore, as for relay (70 and 72) of sensor 68 relay 74 
becomes waywhich keeps OFF state to on state . 
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[0036] 



[0036] 

But, after giving to controller 62 pumping operation 
command , valve 58 not becoming to open, with spin coating 
part 46 spin coating of wafer is notdone and deficiency of 
wafer occurs. 
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[0037] 

[0038] 
[0039] 



It can give operation start signal A of high level from namely, 
controller 62 and when relay 70 makes on state , valve 
open/close signal B being high level in valve 58, the 
imparting not becoming to be done, as for relay 72 signal of 
row level imparting is done to input edge of relay 74 to OFF 
state . 

So when it does, because relay 74 makes on state , control 
signal C the imparting it does sensor 68 in controller 64, 
controller 64 following to that,discontinues operation of spin 
coating , outputs pumping halt command to the controller 62, 
discontinues pumping . 

So when it does, operation of wafer spin coating system being 
discontinued, spin coating for wafer is discontinued. 

[0037] 

Therefore, when spray of photoresist correct normally it is 
notdone with fault occurrence and bag on circuit of system , 
with the relay operation in sensor, it is perceived that spray is 
notdone by fault of pumping of pumping section. 

When it is perceived, that it is not spray , because spin coating 
step isdiscontinued immediately, continuous occurrence of 
deficiency wafer is prevented. 

[0038] 

[Effects of (he Invention ] 

spray deficiency of photoresist to be controlled, photoresist do 
spray ,because spin coating step being done is gone, it is 
possible to prevent theoccurrence of deficiency wafer , there 
is a or other effect to which quality and yield improve. 

[0039] 

You explained in detail above, only concerning embodiment 
which isstated, but as for diverse deformation and correction 
being possibleinside technical concept range of this 
invention , witih clear ones, as for belonging to Patent Claim 
range where deformation and correction a this way 
areattached they are obvious ones with person skilled in the 
art . 



[Brief Explanation of the Drawing (s )] 
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[Figure 1 ] 

With this invention , it is a block diagram which shows 
Working Example of wafer spin coating system 
whichpossesses photosensitizer spray check function, 

[Figure 2 ] 

It is a detailed circuit diagram which shows sensor of 
Working Example with the this invention . 

[Figure 3 ] 

It is a block diagram which shows conventional wafer spin 
coating system . 

[Explanation of Symbols in Drawings ] 
10 

pumping section 
12 

spin coating part 
14 

canister 
16 

canister 
18 

canister 
20-28 
valve 
30 

controller 
32 

controller 
34 

rotary driving device 
40 

canister 
42 

canister 
44 

pumping section 
46 
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spin coating part 
50 

canister 
52-60 
valve 
62 

controller 
64 

controller 
66 

rotary driving device 
68 

Sensor 
70 

relay 
72 

relay 
74 

relay 

[Figure 1 ] 
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[Figure 2 ] 
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